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The idea of hydrogen cyanide borane(1) polymer is closely related to our previous 
calculations[1] of the formation of the dimer (HCNBH)2. The open-chain planar E-isomer of 
(HCNBH)2 exhibits remarkable thermodynamic stability and can be considered as the starting 
point for the modeling of the polymer (Fig.1). We also propose the model with two-coordinate 
boron (Fig.2).
     Geometry optimizations and fragmentation energies of the series of oligomers based on these 
two structural models are performed with the aim to find the suitable reference cell of polymers 
for a finite-periodic-cluster (FPC) calculations of band gaps.[2] Geometry of the oligomers is 
examined at different computational levels: MBPT(2) (second-order Many-Body Perturbation 
Theory), SDQ-MBPT(4) (fourth-order Many-Body Perturbation Theory limited to singly-, 
doubly- and quadruply excited configurations) and DFT-B3LYP (Density Functional Theory 
with Becke’s three parameter hybrid functional using the LYP correlation functional). Both 
models seem to be suitable for the polymer chain construction, because of their periodic structure 
emerging from successive HCNBH or HCNB addition. The stability of the oligomers (up to 
pentamers) with respect to the decomposition to various fragments is fairly high ranging from 
111 to 441 kJ/mol for the HCNBH series and from 345 to 606 kJ/mol for the HCNB series. These 
fragmentation energies are related to the rupture of the weakest bonds (based on the bond order 
analysis). 
One can consider our two polymer models as the derivatives of polyacetylene (which is 
widely studied for its interesting properties) and anticipate the impact of electron-donor and 
electron-acceptor parts in the potential polymer chain to its band structure, and hence to its 
possible electrical conductivity.[3,4] The band gap for our HCNB model polymer is 2.6 eV, which 
is smaller than the band gap for polyacetylene calculated by the use of the same level of theory: 
3.8 eV.
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